Effects of perinatal exposure to phthalate/adipate esters on hypothalamic gene expression and sexual behavior in rats.
Our previous research has identified the granulin (grn) and p130 genes as sex steroid-regulated genes in the neonatal rat hypothalamus that might be involved in sexual differentiation of the brain. Since phthalate/adipate esters such as di-n-butyl phthalate (DBP), diisononyl phthalate (DINP), and di-2-ethylhexyl adipate (DEHA) are suspected to interfere with the endocrine system as environmental endocrine disruptors having estrogenic or antiandrogenic properties, these chemicals may affect sexual differentiation of the brain. The present study assessed the effects of perinatal exposure to DBP, DINP, and DEHA on grn and p130 mRNA expressions in the hypothalamus on postnatal day (PND) 7 and sexual behaviors after maturation in rats. Maternal rats were given a phytoestrogen-free diet containing different doses of DBP (20, 200, 2,000, and 10,000 ppm), DINP (40, 400, 4,000, and 20,000 ppm) and DEHA (480, 2,400, and 12,000 ppm) from gestational day 15 to the day of weaning (PND 21). DBP and DINP exposure during the perinatal period resulted in an increase in hypothalamic grn and p130 mRNA levels in females and males, respectively, but DEHA exposure decreased expression levels of grn in males and p130 in females, although the effects were not dose-dependent. After maturation, male rats that were exposed to several doses of DBP, DINP, and DEHA displayed decreased copulatory behavior. The lordosis quotient was decreased in females perinatally exposed to DBP, DINP, and DEHA at all the doses used. On the other hand, serum levels of LH and FSH in both sexes and the estrous cycles in females were not affected by the treatments. These results suggest that inappropriate expression of grn and/or p130 genes in the brains of male and female neonatal rats by perinatal exposure to these chemicals may exert permanent effects on the hypothalamus, thereby decreasing sexual behavior after maturation.